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and comparative treatments. Based on data from the literature
review, approximately 50% of MDS patients are transfusion
dependent across all risk groups. In Germany, between 3800 and
5400 MDS patients needed transfusions in 2005. With an esti-
mated growth rate of approximately 6% per year, MDS will
occur in between 9,800 and 13,900 patients in 2010. Taking into
account 24 erythrocyte concentrates (EC) per MDS patient per
year, 2% to 3% of the whole erythrocyte production in Germany
is allocated to MDS. This calculates to total medical transfusion
costs between 8 and 23.5 million Euro depending on the number
of transfusion-dependent patients and unit costs of EC. CON-
CLUSION: A comprehensive cost-of-illness study covering all
settings of care is necessary to learn about MDS resource con-
sumption and economic consequences. Rational allocation of
blood will be of special public health interest in the future due to
the demographic development in Germany. The increasing scar-
city of blood creates a strong need for therapies which terminate
or reduce transfusion dependency. Due to the fact that innovative
therapeutics for MDS will be available soon, it is important to
evaluate their economic consequences with a special focus on
their blood saving potentials.
HEMATOLIGICAL DISORDERS—Methods and Concepts
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POSITIVE INVESTMENT INTERVAL (PII) AND PAYBACK
PERIOD (PP) OFFER DIFFERENT INTERPRETATIONS IN
HEALTHTECHNOLOGY INVESTMENT DECISIONS: PII IS A
MATTER OF BEING AND PP IS A MATTER OFTURNING
BENEFICIAL—A CASE OF HEMOPHILIA A
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OBJECTIVES: Investment views have been more or less
neglected in economic evaluations. Fortunately, investments can
be efﬁciently and easily assessed by evaluating the most uncer-
tain feature of investment—Time—from two perspectives. The
innovation, Positive Investment Interval (PII), its estimation and
interpretation are presented here in relation to Payback Period
(PP) with a safety example of Hemophilia A (HA), where the
best safety is achieved using plasma/albumin-free methods
(PFM). METHODS: PII estimates the interval when sc. safety
costs are compensated by the treatment costs of adverse event/
events (AE). PP, on the other hand, estimates the time when the
safety costs become compensated by the AE treatment costs.
RESULTS: Both PII and PP are acceptable if the effectiveness of
treatment options is equal. PII estimates the interval when
investment to e.g. safety offers positive margin. In simple terms,
PII is interval when no security threats should occur, if more
risky treatment is used. Mathematically, PII compares the incre-
mental costs of new minus old therapy (e.g. safety costs) to the
incremental AE costs of old minus new therapy in a given inter-
val (e.g. annual budgeting period). PP is the reversed version of
PII. Stochastic PIIs can be presented in an AE costs-safety costs
plane. In HA case, when base-case PIIs for annual PFM Advate
vs. non-PFM Kogenate investment were 1–7 years depending on
patient’s weight, age, and treatment modality, were PPs 2–11
months. Longer PII, the better and shorter PP, the better. Thus,
PII > PP is usually a potentially good and beneﬁcial investment
depending on the expected time horizons of possible AEs or
other patient security risks. CONCLUSION: PII is related to
e.g. safety need as time and, thus, it has hands-on interpretation
for political debate. PII can be compared to the time intervals of




PHARMACOECONOMIC (P3) MODELINGTO INFORM
PHARMACOGENOMICTRIAL DESIGN AND
RISK MANAGEMENT
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OBJECTIVES: Our objective is to develop a quantitative, model-
based protocol simulation approach for evaluating the clinical
and economic effects of adverse drug outcomes related to genetic
variation at early stages of drug or test development, using war-
farin pharmacogenomics as a case-study. METHODS: We im-
plemented a previously published (Hamberg et al. (2007))
population pharmacokinetic/pharmacodynamic (PK/PD) model
of warfarin distribution and effect that incorporates the effects of
genetic variation in the CYP2C9 and VKORC1 genes and other
relevant demographic variables. We simulated outcomes (INR
distribution) of a non-pharmacogenomic-based warfarin dosing
protocol, and plan to simulate various pharmacogenomic-based
dosing protocols and then integrate these results with pharma-
coeconomic simulation models. RESULTS: INRs were modeled
for 500 simulated patients using the same patient demographics
(median and range) as those reported in the Hamberg analysis.
The 5 mg/daily INR nomogram of Kovacs et al. (2003) was
simulated. Baseline INRs were uniformly distributed over a range
of 0.9 to 1.3. The INR at day 6 after initiation of therapy ranged
from 0.97 to 10.31 with a median of 3.61. Median INR grouped
by CYP2C9 expression ranged from 3.17 for *1*1 patients to
5.29 for *3*3 patients. INR variations are linked to the risks of
bleeding and stroke, and ultimately to the pharmacoeconomic
outcomes of costs and quality-adjusted life years. CONCLU-
SION: ‘P-cubed’ (P3) modeling will be feasible only when sufﬁ-
cient population PK/PD data are available and valid long-term
linkages can be made. It may serve as a tool to explore the
robustness of such linkages and probe alternative therapeutic
scenarios. Although our ﬁndings are preliminary to date,
P3-modeling may provide a useful quantitative framework to
help inform pharmacogenomic trial design, regulatory decisions,
and potentially clinical guidelines and reimbursement policies.
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OBJECTIVES: The recent FENOC 2006 comparative trial
reported comparable efﬁcacy for rFVIIa and APCC in the treat-
ment of joint bleeds in hemophiliacs with inhibitors. A literature-
based Bayesian meta-regression analysis was carried out to place
these results within the context of earlier, non-comparative
studies and to identify key variables inﬂuencing treatment efﬁ-
cacy. METHODS: A systematic search of the literature identiﬁed
15 studies reporting usable and relevant data, which were pooled
in a Bayesian random-effects survival model. A repeating Gomp-
ertz hazard function was selected to model an initial increase in
the hazard of bleed resolution after each injection, followed by a
decrease until the next injection was administered. Model cova-
riates included medication type and the combination of the time-
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dependent covariate dose and medication type. Efﬁcacy was
assumed identical for each subsequent injection. RESULTS: The
systematic review revealed that different regimens were applied
across pre-FENOC studies. Furthermore the Bayesian analysis
demonstrated that medication type, alone or combined with
dosage, had a signiﬁcant inﬂuence on modelled efﬁcacy. Using a
standard treatment regimen of one 90 mg/kg rFVIIa injection
every 3 hours, the model estimated that at 12, 24, and 36 hours
the probability of bleed resolution was 76%, 94%, and 99%,
respectively. In contrast, using a standard regimen of one
75 IU/kg APCC injection every 12 hours, the probability of bleed
resolution at the corresponding times was 40%, 60%, and 79%,
respectively. CONCLUSION: The present Bayesian meta-
regression suggests that, despite the outcome of the FENOC
study, on-demand treatment with rFVIIa may be associated with
a faster time to joint bleed resolution than APCC using the
standard treatment regimens speciﬁed. Future research should
include time-independent confounding factors (e.g., efﬁcacy
rating scale method, efﬁcacy rater, treatment setting, bleed
severity).
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OBJECTIVES: Although discrete choice experiments are
increasingly being used in health care applications to elicit pref-
erences, their use has been limited in diseases with low preva-
lence because it is challenging to design a statistically and
clinically meaningful study with a small sample of respondents.
This study used best-worst case scaling to enhance the design of
a discrete choice experiment eliciting physician preferences
related to the care of patients being treated for hemophilia with
inhibitors. METHODS: Thirty hematologists provided data on
factors having an impact on their treatment decisions by com-
pleting a survey instrument via face-to-face interviews at a sci-
entiﬁc meeting. To increase the amount of useful information
obtained from each respondent, best-worst scaling was used.
Speciﬁcally, each choice task was structured so that respondents
provided input on and ranked three scenarios from most to
least preferred. This innovative method had not previously been
used in discrete choice modeling. RESULTS: With the increase
in data due to the applied best-worse scaling method, an aggre-
gate multinomial logit model established stable parameter esti-
mates while obtaining a ‘consensus’ view of hematologists’
preferences. In substantive terms, the time required to stop
bleeding was the most important factor affecting treatment
decisions [relative importance (RI) = 16.3%]. Physicians also
preferred treatments that resulted in quick pain relief
[RI = 12.9%]. CONCLUSION: This example indicates that
best-worst case scaling can effectively be used in discrete choice
experiments involving aggregate multinomial logit modeling.
This method can enhance and increase the use of discrete
choice experiments to elicit preferences from relatively small
numbers of physicians or patients with rare diseases, or when
few respondents are available.
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OBJECTIVES: Health Related Quality of Life (HRQL) mea-
sures are infrequently used to track changes in population
health. This study aimed to monitor the evolution of HRQL
between 1994 and 2006 in Catalonia (Spain) using the EQ-5D.
METHODS: EQ-5D measures HRQL in 5 dimensions and pro-
vides a preference-based index from 1 (best health status) to
negative values, with 0 equal to death. The index used in the
present study was constructed from time trade-off (TTO) values
from a sample of the Catalan general population. The Catalan
Health Interview Survey (CHIS) is a cross-sectional study of a
representative sample of the non-institutionalised general popu-
lation. The EQ-5D was administered to respondents aged 15
and over in the 1994 (n = 12,567), 2002 (n = 7,157), and 2006
(n = 15,926) editions. Analyses were performed using weights
to restore general population representativeness. Mean
(95%CI) EQ-5D index scores and prevalence of problems on
EQ-5D dimensions were calculated for groups deﬁned by
gender and age. RESULTS: Mean EQ-5D index scores
decreased over the 3 editions in men and women and all age
groups. Reductions in HRQL between 1994 and 2006
exceeded the minimal clinically important difference on the EQ
index (0.07) in women aged 65–74 (mean [95%CI] index
scores of 0.76 [0.73, 0.79] and 0.66 [0.63, 0.70] in 1994 and
2006, respectively), and in women and men aged 75 years
(0.67 [0.63, 0.70] and 0.49 [0.46, 0.52] in women; 0.79
[0.76,0.83] and 0.70 [0.67,0.73] in men, respectively, for the
two editions). Rates of respondents reporting problems
increased in all dimensions, particularly in women and in self-
care, usual activities, and anxiety/depression. CONCLUSION:
Using the EQ-5D, HRQL appeared to worsen from 1994 to
2006 in this population, particularly in older age groups.
Further research should determine the extent to which results
are due to increased health problems and/or changes in report-
ing patterns and expectations.
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OBJECTIVES: To elicit how MDS patients value transfusion
independence (TI), reduced transfusions (RT) and transfusion-
dependence (TD). METHODS: Forty-seven MDS patients were
interviewed, US (n = 8), France (n = 9), Germany (n = 9) and the
UK (n = 21), to elicit the utility value of TI, RT and TD. Health
states (HS), based on literature, focus groups and validated by a
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